Morphological and pharmacological evidence for the role of peripheral prostaglandins in the pathogenesis of neuropathic pain.
Inflammatory mediators produced in the injured nerve have been proposed as contributing factors in the development of neuropathic pain. Prostaglandins (PGs) are probably included in these important inflammatory mediators. In the present study, 2 and 4 weeks following partial sciatic nerve ligation (PSNL), we observed a dramatic increase in the prostaglandin synthesizing enzyme cyclooxygenase (COX)2-immunoreactive (IR) cell profiles in the injury site and adjacent region. Some of these COX2-IR cells were identified as macrophages because they coexpressed ED1. None of these COX2-IR cell profiles coexpressed the Schwann cell marker S100. In the contralateral sciatic nerve and sciatic nerve from normal rats, we failed to observe any of these COX-IR cell profiles. We also observed COX1-IR cell profiles (presumably Langerhans cells) in the epidermis of the footpad of both normal and PSNL rats. Interestingly, a greater number of COX1-IR cell profiles were observed in the epidermis of the ipsilateral footpad of PSNL rats. Local injection of ketorolac, a nonselective COX inhibitor, into the ipsilateral plantar side or into the injury site of the sciatic nerve, effectively reversed the tactile allodynia induced by PSNL for > 5 days. Intraperitoneal or intramuscular injection of ketorolac had a similar but shorter antiallodynic effect. Intraplantar or peri-neural injection of ketorolac dramatically suppressed the PSNL-induced increase in the phosphorylation of a transcription factor cAMP response element binding protein (CREB) in the ipsilateral dorsal horn of L4 and L5 spinal cord of PSNL rats. Intraplantar or peri-neural injection of ketorolac at the time of lesion did not prevent mechanical hypersensitivity but reduced it with a slow onset 3 weeks after lesion. Our data suggest that PSNL induces over-production of PGs in peripheral tissues and that PGs probably sensitize nociceptors and are involved in central plasticity and sensitization at the spinal cord level, thus contributing to the maintenance of tactile allodynia.